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GENERAL 


Description  of  the  Area  and  Scope  of  the  Project 

The  Coralvllle  flood  control  dam  Is  located  In  Johnson  County,  Iowa, 
about  three  miles  north  of  Iowa  City.  At  conservation  pool  level,  680  feet 

msl.  It  forms  a lake  21.7  miles  long  with  a surface  area  of  4,900  acres.  At  ' 

1 

spillway  level,  712  feet  msl  the  lake  extends  35.1  miles  upstream  from  the  dam. 

Surface  area  of  the  lake  at  this  elevation  Is  24,800  acres.  During  a period  In 
the  late  winter  and  early  spring  the  level  of  the  pool  Is  reduced  to  670  feet  I 

msl  In  anticipation  of  the  use  of  the  Impoundment  for  flood  control.  At  this  I 

level  the  reservoir  has  an  area  of  1,820  acres. 

Surveys  conducted  In  1974  and  1975  Indicate  that  at  spillway  level  (712 
feet  msl)  reservoir  capacity  Is  469,400  acre  feet;  40,300  acre  feet  at  conser- 
vation pool  level  (680  feet  msl);  and  10,600  acre  feet  at  670  feet  msl. 

\\ 

''xhe^Coralvllle  Reservoir  Water  Quality  Project  was  initiated  in  1964  anti 
has  continued  without  interruption  since  that  time.  The  purpose  of  the  study 
' has  been  the  determination  of  the  effects  of  a flood  control  reservoir  on  the 
chemical  and  biological  characteristics  of  its  parent  river.  Samples  were 
collected  from  the  Iowa  River  upstream  from  the  reservoir;  from  the  top,  mid- 

I 

depth  and  bottom  of  the  reservoir  and  from  the  Iowa  River  at  two  points  downstream 
from  the  dam.  From  October  1975  through  July  1976  samples  were  collected  on  a 
weekly  basis  and  analyzed  only  for  temperature,  conductivity,  turbidity,  dissolved 
oxygen  and  pH.  Plankton  analyses  were  carried  out  monthly  while  all  other  para- 
meters were  determined  on  a twice  monthly  basis.  During  August  and  September 
samples  were  collected  and  analyzed  twice  monthly  for  all  parameters  except 
plankton  which  continued  to  be  enumerated  on  a monthly  basis. 

Determinations  of  pH,  carbon  dioxide,  alkalinity,  dissolved  oxygen  and 
temperature  were  made  in  the  field  at  the  time  of  collection.  Turbidity,  phosphate, 
ammonia  nitrogen,  nitrate  nitrogen,  total  and  suspended  solids,  threshold  odor. 
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five-day  20°C  biochemical  oxyger,  demand  and  total  and  fecal  coliform  and  fecal 
streptococcus  populations  were  determined  in  the  laboratory.  Plankton  counts 
were  made  to  determine  genera  and  numbers  present. 

Administrative  and  Fiscal 

The  project  was  continued  under  the  same  arrangement  as  during  the  preceding 
year.  The  U.S.  Army,  Corps  of  Engineers,  Rock  Island  District,  furnished  the 
major  portion  of  the  financial  support.  The  University  of  Iowa  furnished  the  re- 
mainder of  the  funds  for  the  project.  Laboratory  space  was  furnished  by  the 
University  of  Iowa. 

METHODS 

Field 

Routine  water  samples  were  collected  throughout  the  year  utilizing  a Kemmerer 
water  sampler.  All  reservoir  samples  were  collected  from  the  Mehaffey  Bridge, 
about  6*5  miles  above  the  Coralville  Dam. 

Upstream  river  samples  were  taken  at  Johnson  County  Road  "0"  except  during 
periods  of  high  water  when  they  were  taken  at  Highway  220  at  South  Amana.  Samples 
of  the  outflow  for  the  reservoir  were  collected  from  the  Iowa  River  about  one 
mile  below  the  Coralville  Dam.  Samples  were  also  taken  throughout  the  year  from 
the  Iowa  River  at  the  University  Water  Plant  Intake. 

Sediment  samples  for  heavy  metal  analysis  were  taken  with  a Ponar  dredge. 

Laboratory 

All  laboratory  work  was  performed  in  the  water  laboratory  of  the  Energy 

Engineering  Division,  located  in  the  University  Water  Treatment  Plant.  All  of 

1 2 

the  chemical  tests  were  made  in  accordance  with  Sta.  d Methods  or  EPA  pro- 
cedures. 


Total  and  fecal  coliform  and  fecal  streptococcus  counts  were  made  by  use 
of  the  Mllllpore  Filter  procedure.  Plankton  counts  were  made  on  centrifuged 
samples  by  use  of  the  Whipple  micrometer  disc  and  the  Sedgwlck-Raf ter  slide. 


Both  of  these  procedures  are  described  in  Standard  Methods.  A sample  of  un- 
centrifuged water  was  also  examined  from  each  site  in  order  to  include  those 
blue-green  algae  that  are  lighter  than  water  and  are  eliminated  by  the  centri- 
fuging process.  A summary  of  methods  used  in  routine  analysis  is  given  in 
Table  1.  Analysis  of  sediment  samples  for  heavy  metals  was  carried  out  on  di- 
gested samples  which  were  then  analyzed  on  an  atomic  absorption  unit.  Deter- 
mination of  pesticides  in  fish  and  bottom  sediments  was  instituted  in  the  fall 
of  1976,  utilizing  extraction  procedures  and  gas  chromatographic  techniques  de- 
scribed in  the  Pesticide  Analytical  Manual. 

Quality  Control 

Quality  control  procedures  were  Implemented  for  all  laboratory  analysis, 
field  sampling  techniques  and  data  handling. 

All  biological  procedures  were  performed  in  accordance  with  Standard  Methods. 
Bacterial  analyses  were  carried  out  utilizing  sterilized  collection  bottles, 
sterile,  disposable  petri  dishes  and  quality  medias.  Incubator  temperatures 
were  routinely  monitored  with  thermometers  with  National  Bureau  of  Standards 
certification. 

Chemical  procedures  were  performed  in  accordancewith  Standard  Methods  or 
EPA  procedures.  Standards  were  run  within  the  matrix  of  the  samples  at  all  times. 
The  bulk  of  the  reagents  used  were  American  Chemical  Society  certified  quality 
or  top  line  reagents  from  reputable  companies.  All  instruments  involved  in 
analysis  were  part  of  an  annual  or  semi-annual  preventive  maintenance  program. 

Physical  analyses  were  run  in  accordance  with  Standard  Methods.  Instruments 
utilized  in  the  analysis  were  part  of  the  preventive  maintenance  program.  Residue 
weights  were  determined  on  balances  which  are  calibrated  yearly. 

Sampling  procedure  included  preservation  and/or  any  required  special  handling 


as  directed  in  the  EPA  Manual  of  Methods. 
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OBSERVATIONS 
Physical  Conditions 

Hydrological  (Plate  1) : 

During  the  1975-1976  water  year  flow  into  the  Impoundment  was  below  normal 
resulting  in  lower  reservoir  stage  and  relatively  stable  pool  level.  During 
the  fall  and  winter  months  inflow  remained  relatively  constant  ranging  from 
165  cfs  on  January  13  to  1030  cfs  on  November  30.  Runoff  increased  in  mid- 
February  and  a maximum  spring  flow  of  15,700  cfs  was  reported  on  April  24.  During 
the  remainder  of  the  water  year  flows  into  the  Impoundment  were  below  normal. 
Minimum  flows  of  112  cfs  occurred  in  September. 

Reservoir  level  increased  slowly  during  October  from  ca.  682  to  683  feet 
msl  and  was  maintained  at  that  level  until  December  when  it  was  gradually  re- 
duced to  680  feet  msl  where  it  remained  until  the  level  was  reduced  to  670  feet 
msl  during  February  in  preparation  for  storage  of  spring  runoff.  Relatively  low 
rainfall  and  runoff  from  March  through  mid-April  made  it  possible  to  maintain 
reservoir  level  at  ca.  670  feet  msl  until  storage  of  excess  flows  caused  the 
reservoir  level  to  peak  at  694.5  feet  msl  on  May  2.  Following  this  peak  reser- 
voir level  declined  to  680  feet  msl  by  May  24,  and  remained  at  or  near  this 
level  throughout  the  remainder  of  the  water  year. 

Discharge  from  the  dam  remained  relatively  low  during  October  and  November 
ranging  from  160  to  350  cfs.  Increased  inflow  in  late  November  resulted  in  a 
short  term  Increase  in  release  rates  in  early  to  mid-December  to  1800  cfs. 

Following  this  period  flows  were  again  reduced  and  varied  from  150  to  470  cfs 
until  late  January  when  periods  of  precipitation  and  runoff  necessitated  increasing 
release  rates  to  1200  cfs  in  early  February.  Discharge  rates  fluctuated  through- 
out the  remainder  of  the  late  winter  and  spring  period  ranging  from  ca.  300  cfs 
in  mid-February  to  a maximum  of  7000  cfs  on  May  1.  Following  this  peak  discharge 
rates  exhibited  considerable  fluctuation  ranging  from  ca.  1200  to  4500  cfs  during 
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May  and  June.  Discharge  declined  during  July  and  August  and  remained  at  150  cfs 
from  late  August  through  September.  Detailed  hydrological  data  for  the  Iowa 
River  and  the  Coralville  Reservoir  are  presented  in  Plate  1. 

Temperature  (Table  2) : Water  temperatures  were  taken  on  a weekly  basis 
from  October  through  July  and  followed  the  seasonal  pattern  of  previous  years. 
River  and  reservoir  temperatures  were  above  20oC  from  early  June  through  mid- 
September.  A maximum  upstream  river  temperature  of  27.9°C  was  observed  on  July 
12.  Maximum  downstream  river  temperature  was  also  observed  on  July  12  when 
temperatures  reached  27.0°C. 

Maximum  reservoir  temperatures  of  27.5°C  were  also  observed  at  the  surface 
of  the  impoundment  on  July  12.  Some  thermal  stratification  was  observed  in  the 
Impoundment  in  July  and  August  but  temperature  differentials  never  exceeded  3.6*^C. 

Turbidity  (Table  3) : Turbidity  determinations  were  also  made  on  a weekly 
basis  from  October  through  July.  Turbidity  values  above  the  impoundment  were 
generally  lower  than  those  of  the  previous  year  ranging  from  3 to  900  NTU.  The 
highest  values  occurred  in  early  December  and  in  March.  A maximum  value  of  600 
JTU  was  observed  in  the  reservoir  during  March  while  turbidity  values  of  less 
than  10  NTU  were  frequently  observed  from  mid-November  to  mid-February.  Tur- 
bidity values  within  and  below  the  impoundment  were  generally  lower  than  upstream 
values. 

Specific  Conductance  (Table  4):  Specific  conductance  determinations  were 
conducted  weekly  from  October  through  July.  Values  ranged  from  326  pmho/cm  in 
the  reservoir  in  March  to  899  pmho/cm  above  the  impoundment  in  mid- January. 

Lowest  specific  conductance  values  usually  accompanied  periods  of  snow  melt  and 
runoff  while  highest  values  accompanied  cold  low  flow  winter  periods. 

Solids  (Tables  5-7);  High  suspended  solids  concentrations  are  characteristic 
of  heavy  runoff,  particularly  from  agricultural  lands,  and  due  to  the  relatively 
low  flow  during  the  present  year  were  less  frequently  observed  in  the  river  and 
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the  reservoir  following  snow  melt  or  rainfall  than  in  some  prior  years.  Maximum 
total  and  suspended  solids  concentrations  of  2,429  and  736  mg/1  respectively 
were  observed  in  the  upstream  river.  Maximum  total  and  suspended  solids  levels 
in  the  reservoir  were  868  and  686  mg/1  respectively.  Low  suspended  solids 
levels  were  observed  in  the  river  and  the  reservoir  during  the  winter  period. 

Highest  dissolved  solids  concentrations  were  present  in  the  upstream  river 
in  the  winter  and  in  June.  During  the  1976  water  year  total  solids  concentration 
at  the  University  Water  Plant  were  not  consistently  higher  than  those  observed 
just  below  the  impoundment. 

Chemical  Conditions 

Dissolved  Oxygen  (Table  8) : 

Dissolved  oxygen  concentrations  were  determined  on  a weekly  basis  from 
October  through  July  and  were  generally  highest  from  late  December  through  mid- 
March  due  to  the  greater  solubility  of  the  gas  at  lower  temperatures.  In  addition, 
high  photosynthetic  activity  under  the  ice  in  January  resulted  in  extremely  high 
oxygen  concentrations  in  the  reservoir,  reaching  31.8  mg/1  (222%  saturation)  on 
January  5.  No  significant  oxygen  depletion  was  noted  during  early  spring  runoff 
and  oxygen  concentrations  never  dropped  below  8.9  mg/1  during  the  late  winter- 
early  spring  period.  Intermittent  stratification  resulted  in  reduction  in  dis- 
solved oxygen  concentrations  at  the  bottom  of  the  reservoir  during  July  and 
August  but  stratification  was  transitory  and  the  effects  were  generally  minimal. 

A minimum  value  of  0.3  mg/1  was  observed  at  the  bottom  of  the  reservoir  on  July  12. 

Carbon  Dioxide  (Table  9) : Free  carbon  dioxide  was  consistently  present  in 
the  river  during  February  and  March  and  during  Augtist  and  September.  Carbon 
dioxide  was  frequently  absent  during  the  fall  and  early  winter  months,  and  from 
May  through  July.  Carbon  dioxide  levels  were  highest  in  February  and  March  and 
from  August  through  mid-September  when  maximum  concentrations  of  12  mg/1  were  ob- 
served in  both  the  upstream  river  and  the  reservoir. 
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Alkallnity,  Hardness,  pH  (Tables  10-14):  These  three  factors  are  inter- 
related and  influenced  by  climatic  and  hydrological  conditions  as  well  as  the 
activities  of  aquatic  organisms.  Phenolphthaleln  alkalinity  was  constantly 
lower  than  during  the  previous  two  years  and  was  inversely  proportional  to  carbon 
dioxide  concentrations.  Phenolphthaleln  alkalinity  was  usually  present  from  ’ate 
October  to  early  January  and  from  mid-May  through  mid-July  but  was  generally  ab- 
sent for  the  remainder  of  the  year.  Highest  hardness  concentrations  occurred  in 
February,  late  March,  May  and  June.  Lowest  values  occurred  in  October  and  from 
mid-July  to  mid-September.  Determinations  of  pH  were  conducted  weekly  from 
October  through  July.  Values  ranged  from  7.3  to  9.3  Maximum  pH  occurred  in 
late  October  and  November  and  in  early  January  during  a period  of  high  algal 
productivity.  Minimum  values  occurred  in  August. 

Orthophosphate  (Table  15) : Average  orthophosphate  concentrations  in  the 
river  and  the  impoundment  were  generally  lower  than  those  observed  during  the 
previous  year.  As  in  previous  years,  concentrations  above  the  impoundment  were 
generally  slightly  higher  than  downstream  values  ranging  from  0.02  to  0.5  mg/1. 
Orthophosphate  concentrations  were  generally  less  than  0.15  mg/1  in  all  areas, 
and  concentrations  at  reservoir  and  downstream  river  stations  never  exceeded 
0.37  mg/1. 

Phosphate  levels  appeared  to  be  Influenced  by  rainfall  and  runoff  rather 
than  seasonal  patterns.  Maximum  concentrations  frequently  occurred  in  conjunction 
with  runoff  while  minimum  values  occurred  during  low  flow  periods. 

Ammonia  Nitrogen  (Table  16) : Maximum  concentrations  of  ammonia  nitrogen 
occurred  at  all  locations  during  early  March  while  minimum  values  occurred 
during  mid-April  and  late  June.  A maximum  of  1.18  mg/1  was  observed  in  the  river 
below  the  reservoir  on  March  1.  With  the  exception  of  the  high  values  in  March 
and  the  low  levels  in  early  April  and  late  June,  concentrations  remained  relatively 
constant  throughout  the  period. 
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Nltrate  Nitrogen  (Table  17) ; Nitrate  nitrogen  concentrations  were  generally 
lower  than  those  observed  in  the  previous  year  although  extremely  high  levels 
persisted  from  mid-February  through  June.  Values  ranged  from  0.01  in  October 
to  9.5  mg/1  in  June.  Concentrations  above  2.0  mg/1  were  consistently  observed 
at  all  sampling  points  from  February  through  mid-July.  Low  nitrate  nitrogen 
levels  of  less  than  1 mg/1  were  present  in  October  and  November  and  during  much 
of  August  and  September. 

Biochemical  Oxygen  Demand  (Table  18) : Average  biochemical  oxygen  demand 
values  were  slightly  higher  than  those  of  the  previous  two  years.  A maximum  value 
of  11.6  mg/1  occurred  at  the  upstream  river  station  on  March  1,  probably  as  a 
result  of  spring  runoff.  Increases  in  BOD  values  due  to  the  death  of  large  algal 
populations  were  not  observed. 

Threshold  Odor  (Table  19) ; Average  threshold  odor  values  were  generally 
similar  to  those  of  the  previous  year.  Levels  were  highest  in  August  when  values 
of  7 . 5 to  32  were  measured.  Lowest  values  occurred  in  the  fall  and  winter  months. 
Threshold  odor  values  were  similar  in  upstream  and  downstream  river  stations  and 
within  the  impoundment. 

Biological  Conditions 

Bacteria  (Tables  20-22): 

Largest  total  coliform  populations  frequently  coincided  with  runoff.  Highest 
counts  usually  occurred  above  the  impoundment,  but  populations  were  smaller  than 
in  previous  years  and  a maximum  count  of  127,000  organisms/100  ml  occurred  at 
the  bottom  of  the  reservoir  on  March  15.  A maximum  of  72,000  organisms/100  ml 
occurred  above  the  reservoir  on  June  14  during  a period  of  high  river  stage. 

Total  coliform  counts  downstream  were  constantly  lower  than  at  the  upstream  river 
location.  A maximum  of  41,000  organlsms/100  ml  was  present  in  samples  taken 
below  the  Impoundment  at  the  University  Water  Plant  on  March  1,  probably  as  a 
result  of  Inflow  from  Clear  Creek,  a tributary  of  the  Iowa  River  downstream  of 
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the  reservoir.  Total  coliform  populations  were  lowest  from  late  December 
through  early  February. 

High  fecal  coliform  levels  (ca.  22,000  organisms/100  ml)  occurred  In  Che 
upstream  river  during  periods  of  high  runoff  in  June.  In  general,  however, 
fecal  coliform  levels  were  low  in  all  samples  and  reservoir  samples  frequently 
contained  less  than  10  organisms/100  ml  during  October  and  November  and  from 
early  July  through  September.  During  the  1976  water  year  fecal  coliform  levels 
directly  downstream  of  the  dam  were  only  slightly  higher  than  reservoir  levels. 
However,  -nts  at  the  University  of  Iowa  Water  Plant  sampling  site  were  fre- 
quently higher  than  at  the  site  directly  upstream, due  likely  to  input  from  the 
Clear  Ci-eek  drainage  basin. 

Fecal  streptococcus  levels  generally  exhibited  fluctuations  similar  to  those 
of  fecal  coliform  organisms.  Values  ranged  from  less  than  10  organisms/100  ml 
in  many  reservoir  samples  from  October  through  January  and  from  July  through 
September  to  22,300  organisms/100  ml  in  the  river  on  June  14. 

Plankton  (Table  23) : Plankton  populations  were  sampled  on  a monthly  basis 
during  the  present  study.  A maximum  count  of  79,940  organlsms/ml  was  observed 
in  the  upstream  river  sample  on  November  10.  Plankton  populations  were  greater 
in  the  reservoir  than  those  observed  during  the  past  two  years  and  levels  fre- 
quently exceeded  10,000  organisms/ml  in  the  impoundment.  A maximum  count  of 
32,640  organisms/ml  was  observed  in  a reservoir  mid-depth  sample  taken  on  January  5. 
The  relatively  large  reservoir  plankton  populations  observed  during  the  summer 
months  were  probably  the  result  of  the  stable  reservoir  level  resulting  from  the 
low  rainfall  during  the  period. 

Plankton  diversity  was  generally  greatest  from  October  to  December  and  during 
September.  Lowest  diversity  occurred  in  March.  Diatoms,  especially  Cyclotella 
and  unidentified  flagellates,  were  generally  the  dominant  forms  throughout  the 
year.  Green  algae  were  relatively  common  in  the  fall  and  early  winter  but  de- 
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clined  during  the  late  winter  and  early  spring  months.  Blue-green  algae  did  not 
appear  in  samples  until  April  and  were  uncommon  during  the  1976  summer  period. 

OTHER  STUDIES 

In  addition  to  the  water  quality  studies  of  the  Coralville  Reservoir  and 
Iowa  River,  bottom  sediment  samples  were  taken  from  all  river  and  reservoir 
sites  on  February  2,  May  10  and  July  26,  1976  and  analyzed  for  copper,  chromium, 
lead  and  zinc. 

Metal  analysis  was  carried  out  on  sediment  samples  by  digestion  of  weighed, 
dried  aliquot,  using  EPA  methods  for  total  methods.  The  digested  sample  was 
liquified,  concentrated  and  extracted  and  was  analyzed  with  an  atomic  absorption 
unit  utilizing  the  microthermal  atomizer  for  greater  sensitivity.  All  values 
were  reported  as  mlcrograms  per  gram  (ug/g)  dried  weight  of  sediment. 

During  the  1976  studies  copper  values  ranged  from  6.0  to  28.0  pg/g.  Con- 
sistently lower  values  are  seen  at  the  Highway  218  sampling  site  while  the 
highest  values  were  observed  at  the  reservoir  site.  Chromium  values  ranged  from 
8.0  to  34.0  pg/g.  Again,  lower  values  were  observed  at  Highway  218  while  highest 
values  were  found  in  the  reservoir.  Lead  values  ranged  from  16  to  432.0  Pg/g 
with  lowest  values  occurrrlng  at  the  Highway  218  site.  Highest  lead  concentrations 
were  observed  during  the  summer  sampling  period  at  the  Highway  "0"  site.  Zinc 
levels  ranged  from  12.0  to  102.0  Pg/g.  Once  again,  the  low  values  were  seen  at 
the  Highway  218  site  while  highest  values  occurred  in  the  reservoir.  The  re- 
sults of  the  1976  sediment  metal  determinations  are  summarized  in  Table  24. 

Samples  of  bottom  sediments  and  fish  for  pesticide  analysis  were  first 
collected  in  September  but  the  results  of  these  analyses  were  not  yet  available 
when  the  current  report  was  prepared.  These  data  will  be  presented  in  the  1976- 


1977  Annual  Report. 
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DISCUSSION  AND  CONCLUSIONS 

Data  obtained  during  the  present  water  year  continue  to  be  consistent 
with  the  results  of  prior  studies.  As  in  previous  years  the  limnology  and  water 
quality  of  the  Iowa  River  and  Coralville  Reservoir  have  been  Influenced  primarily 
by  four  factors:  (1)  non-point  source  pollution  resulting  from  agricultural 
activities  in  the  drainage  basin;  (2)  the  hydrological  characteristics  of  the 
Iowa  River;  (3)  the  morphometry  of  the  Coralville  Reservoir;  and  (4)  the  fluctu- 
ations in  the  storage  and  pool  level  of  the  reservoir  resulting  from  flood  con- 
trol operation. 

During  the  present  water  year  the  significance  of  non-point  source  pollution 
and  the  hydrological  characteristics  of  the  river  were  especially  evident. 

Throughout  most  of  the  1976  water  year  river  flow  into  the  impoundment  was  sub- 
stantially below  normal.  Mean  annual  flow  during  the  1976  water  year  was  the 
lowest  since  1968  and  mean  monthly  flows  for  August  and  September  were  the  lowest 
during  the  period  of  record  (1956-1976).  Monthly  and  annual  mean  flows  for  the 
last  10  years  are  summarized  in  Table  25. 

During  low  flow  periods  concentrations  of  several  parameters  were  substantially 
lower  than  levels  observed  during  high  flow  periods.  These  effects  were  usually 
evident  in  the  case  of  turbidity,  suspended  solids,  phosphates,  nitrates  and 
bacterial  populations  which  generally  peaked  at  the  beginning  of  runoff  periods 
and  showed  minimal  levels  during  extended  periods  of  low  flow.  This  pattern 
was  especially  evident  in  the  case  of  nitrate  nitrogen  values  which  exhibited 
extremely  high  concentrations  ranging  from  2.7  to  9.5  mg/1  during  the  relatively 
high  flow  months  of  April  through  June  and  then  declined  steadily  from  July 
through  September  as  river  discharges  decreased  to  minimum  values  of  0.10  mg/1. 

The  effect  of  an  extended  period  of  low  river  flows  on  water  quality  be- 
comes apparent  when  comparisons  are  made  of  average  concentrations  of  various 
parameters  during  years  with  high, low  and  average  river  flows.  Table  26  presents 
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a summary  of  mean  river  discharge  for  the  Iowa  River  at  Marengo,  Iowa  during 
three  selected  water  years;  1973,  a relatively  high  flow  year  with  a mean  annual 
discharge  of  3773  cfs;  1971,  an  "average"  water  year  with  a mean  annual  flow  of 
1792;  and  the  current  (1976)  water  year,  a low  flow  period.  Data  relative  to  the 
average  monthly  and  annual  values  of  several  parameters  (orthophosphate,  ammonia 
nitrogen,  turbidity  and  total  conforms)  are  also  given  in  this  table.  In  the 
case  of  three  of  the  four  parameters  compared  (orth^'phosphate , ammonia  nitrogen 
and  total  coliform  bacteria)  average  annual  values  for  these  parameters  at  the 
upstream  river  station  were  lowest  during  the  current  "low  flow"  water  year  while 
total  coliform  and  orthophosphate  values  were  highest  during  the  1973  "high  flow" 
water  year.  The  average  ammonia  nitrogen  concentration  was  substantially  lower 
during  the  current  "low  flow"  year  but  little  difference  was  observed  between 
concentrations  in  the  1971  and  1973  water  years.  Average  turbidity  values  exhibited 
little  variation  between  years  but  it  must  be  kept  in  mind  that  the  soil  loss 
during  a high  flow  year  is  substantially  greater  due  to  the  greater  volume  of 
water  passing  downstream. 

Low  inflow  and  the  resultant  stable  pool  level  wore  probably  in  part  re- 
sponsible for  the  relatively  large  plankton  populations  observed  In  the  impound- 
ment during  the  June-September  period.  A similar  relationship  between  constant 

I 

pool  level  and  large  plankton  populations  has  been  observed  in  prior  years.  Large 
plankton  populations  were  also  observed  in  the  impoundment  during  August  and 
September  of  1975  when  reservoir  level  remained  stable.  On  the  other  hand, 
reservoir  plankton  populations  were  considerably  smaller  during  the  summer  of 
1974  when  high  river  Inflow  resulted  in  fluctuating  reservoir  level.  The  high 
plankton  populations  in  the  reservoir  during  the  summer  of  1976  also  contributed 
to  increased  downstream  plankton  levels  which  were  largest  since  1972. 

As  in  previous  years  the  Coralville  Reservoir  contributed  to  the  reduction 


of  certain  parameters  in  the  Iowa  River  directly  below  the  Impoundment.  This 
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W3S  especially  true  in  the  case  of  total  conforms,  turbidity  and  plankton. 

Lesser  reductions  in  phosphate  and  BOD  values  were  also  observed  while 
ammonia  and  threshold  odor  values  showed  no  consistent  differences  between  up- 
stream and  downstream  locations.  These  comparisons  are  summarized  in  Table  27. 
Although  heavy  metal  analyses  were  not  carried  out  on  water  samples,  the  analysis 
of  sediment  samples  from  the  river  above  and  below  the  impoundment  and  from  the 
reservoir  Indicate  that  the  reservoir  is  acting  as  a "sink"  for  these  materials 
and  that  in  most  cases  concentrations  are  substantially  higher  in  reservoir  sedi- 
ments than  in  river  sediments.  In  addition,  precipitation  and  settling  of  these 
substances  in  the  impoundment  has  generally  reduced  the  level  in  the  river  sedi- 
ments directly  below  the  dam  but  metal  concentrations  in  sediments  from  the 
University  Water  Plant  station  are  frequently  equal  to  and  occasionally  exceed 
levels  at  the  upstream  river  station.  Indicating  input  of  these  substances  from 
Clear  Creek  or  runoff  from  other  downstream  sources.  The  possibility  that  high 
levels  of  heavy  metals  in  Coralvllle  Reservoir  sediments  might  lead  to  biomagni- 
fication of  these  substances  by  fish  or  other  aquatic  organisms  has  not  been  in- 
vestigated but  should  be  considered. 

During  the  1976  water  year  concentrations  of  several  parameters  occasionally 
reached  levels  that  could  technically  be  considered  violations  of  the  Iowa  Water 
Quality  Standards.  Dissolved  oxygen  values  in  excess  of  5.0  mg/1  in  all  river 
samples  but  were  consistently  less  than  5.0  mg/1  in  mid-depth  and  bottom  samples 
in  the  reservoir  during  periods  of  stratification  in  July  and  August.  A minimum 
dissolved  oxygen  concentration  of  0.3  mg/1  was  observed  at  the  bottom  of  the  im- 
poundment on  July  12.  Low  dissolved  oxygen  values  normally  accompany  stratifi- 
cation in  eutrophic  Impoundments  such  as  the  Coralvllle  Reservoir  and  it  is 
highly  unlikely  that  these  low  levels  adversely  affected  the  reservoir  fishery 
since  adequate  oxygen  was  present  near  the  surface  of  the  Impoundment.  The 
water  quality  standard  of  9.0  for  pH  was  equalled  or  exceeded  in  the  reservoir 


-14- 


on  two  occasions  (November  4 and  January  5) . In  both  cases  these  high  pH  values 
were  the  results  of  photosynthetic  activity  associated  with  algal  blooms  rather 
than  pollution  from  upstream  sources.  Fecal  collform  counts  were  frequently  in 
excess  of  the  limit  for  primary  contact  recreational  waters  (200  organisms/100  ml) 
and  occasionally  exceeded  the  limit  of  2000  organisms/100  ml  for  public  water 
supply  raw  water  source,  especially  at  the  upstream  river  location.  However, 
since  these  high  levels  were  apparently  the  result  of  agricultural  land  runoff 
rather  than  pollution  by  sewage,  they  are  not  technically  in  violation  of  the 
standard . 
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Table  1 

SITMMARY  OF  ANM.YTTCAL  METHODS 


KlOLOCICAl.  PROCEDURES 


Method 


Rei erences 


Biochemical  Oxygen  Demand 
Fecal  Coliforms 
Fecal  Streptococcus 
Phytoplankton 

Total  Coliforms 


(BOD) 

Membrane  filter 
Membrane  filter 
Centrifugatlon- 
Sedgewick-Raf ter 
Membrane  filter 


Standard  Methods  p 546 
Standard  Methods  p 937 
Standard  Methods  p 944 
Standard  Methods  p 1018 
1024 

Standard  Methods  p 928 


CHEMICAL  PROCEDURES 


Alkalinity,  phenolphthalein 
and  total 
Ammonia  Nitrogen 
Carbon  Dioxide 

Dissolved  Oxygen 
Hardness,  calcium  and  total 
Metals,  Cr,  Cu,  Pb,  Zn 
on  sediment  samples 

Nitrate  Nitrogen 
Orthophosphate 


PHYSICAL  PROCEDURES 


Color  titration 
Direct  Nesslerizatlon 
Tltrlmetrlc  free 
carbon  dioxide 
Azide  modification 
EDTA  titration 
Digestion,  extraction 
microthermal  atom- 
izer 
Brucine 
Ascorbic  acid 


Standard  Methods  p 280 
Standard  Methods  p 412 

Standard  Methods  p 298 
Standard  Methods  p 443 
Standard  Methods  p 202 
EPA  Manual  p 82,  85 


Standard  Methods  p 427 
Standard  Methods  p 481 


pH 

Residual,  total 
Residue,  non-f llterable 
Residue,  filterable 
Specific  Conductance 

Temperature 

Threshold  Odor  Number 
Turbidity 


Beckman  Expando- 

matic  SS-2 

Dried  103-105°C 

Dried  103-105°C 

Calculated 

YSI-31  Conductivity 

Bridge 

Certified  Brooklyn 
thermometers 
Multiple  dilution 
Hach  2100  turbidi- 
meter 


Standard 

Methods 

P 

460 

Standard 

Methods 

P 

91 

Standard 

Methods 

P 

94 

Standard 

Methods 

P 

89 

Standard 

Methods 

P 

73 

Standard 

Methods 

P 

125 

Standard 

Methods 

P 

79 

Standard 

Methods 

P 

134 

University 
Water  Plant 
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TURBIDITY 

N.T.U.  Table  3 


; 

i 


Date 

1975-76 

Highway  "O” 

Iowa  River  Upstream 

Coralvllle  Reservoir 

No.  2 

a 

(0 

0) 

University 

Water  Plant 

Top 

Mid-Depth 

Bottom 

u 

4J 

00 

§ 

0 
a 

« 

1 

i 

M 

Oct.  6 

■■ 

28 

22 

23 

13 

23 

20 

21 

19 

11 

25 

15 

17 

27 

14 

13 

14 

15 

10 

14 

■n 

25 

9 

9 

13 

10 

12 

■BEI 

21 

13 

15 

23 

15 

19 

19 

9 

8 

8 

8 

29 

mm 

6 

8 

8 

9 

7 

19 

Dec.  1 

900 

8 

9 

9 

11 

19 

8 

24 

9 

10 

6 

9 

15 

35 

15 

14 

14 

5 

12 

22 

6 

9 

10 

10 

9 

6 

Jan.  5 

5 

6 

6 

6 

5 

6 

12 

22 

11 

11 

11 

11 

4 

19 

23 

4 

4 

5 

4 

3 

26 

3 

3 

3 

4 

3 

4 

Feb.  2 

3 

2 

2 

2 

2 

2 

9 

4 

4 

5 

6 

3 

16 

21 

11 

10 

11 

8 

13 

23 

36 

35 

36 

35 

19 

Mar.  1 

600 

490 

490 

■■ 

400 

mm 

8 

51 

67 

97 

15 

600 

500 

320 

73 

22 

89 

74 

IB 

HI 

65 

75 

30 

60 

74 

64 

80 

40 

37 

Apr.  5 

60 

47 

45 

50 

35 

29 

12 

35 

33 

33 

46 

31 

31 

19 

820 

65 

93 

320 

48 

43 
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Table  3 (continued) 


Date 

1975-76 

Highway  "0" 

Iowa  River  Upstream 

Coral\ 

rille  Reset 
No.  2 

voir 

Iowa  River  Downstream 

L 

1 

University 

Water  Plant 

o. 

o 

H 

u 

a 

(U 

Q 

1 

•H 

B 

0 

4^ 

U 

0 

PQ 

Apr.  26 

82 

62 

56 

69 

r 

57 

88 

May  3 

10 

30 

33 

50 

34 

29 

10 

38 

13 

14 

15 

12 

16 

16 

60 

18 

13 

15 

12 

20 

24 

45 

35 

57 

23 

28 

June  1 

65 

22 

40 

17 

21 

8 

60 

15 

50 

140 

25 

25 

14 

750 

34 

40 

66 

22 

20 

21 

120 

58 

60 

81 

80 

90 

28 

78 

20 

33 

80 

22 

28 

July  5 

72 

12 

40 

44 

15 

20 

12 

80 

20 

25 

40 

20 

20 

21 

70 

20 

40 

80 

25 

30 

26 

50 

10 

15 

50 

20 

30 

Aug . 9 

50 

15 

20 

35 

20 

25 

23 

30 

10 

20 

60 

15 

25 

Sep.  13 

25 

15 

15 

30 

20 

15 

27 

27 

10 

12 

20 

17 

15 
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CARBON  DIOXIDE 
as  CaCO^  (mg/1) 


Table  9 


University 
Water  Plant 
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ALKALINITY  as  CaCOo 
Phenolphthalein  (mg/1) 


Table  10 


Date 

1975-76 

Highway  "0" 

Iowa  River  Upstream 

Coralville  Reservoir 

No.  2 

Iowa  River  Downstrean 

Top 

Mid-Depth 

Bottom 

Oct.  13 

0 

4 

4 

4 

0 

27 

6 

10 

10 

10 

6 

Nov.  10 

8 

10 

10 

8 

6 

24 

12 

6 

8 

8 

6 

Dec . 8 

4 

■9 

14 

12 

6 

22 

0 

10 

6 

6 

Jan.  5 

0 

18 

16 

10 

8 

19 

0 

16 

2 

0 

0 

Feb.  2 

0 

0 

0 

0 

0 

16 

0 

0 

0 

0 

0 

Mar.  1 

0 

0 

0 

0 

0 

15 

0 

0 

0 

0 

0 

!— 

0 

0 

0 

0 

0 

7.2 

5.3 

5.3 

5.3 

3.6 

0 

0 

0 

0 

0 

9.0 

7.2 

5.4 

5.4 

3.6 

26 

6.0 

4.0 

4.0 

■I 

4.0 

June  14 

0 

8.0 

8.0 

8.0 

28 

2.0 

4.0 

0 

kih 

0 

0 

July  12 

10.0 

6.0 

0 

0 

6.0 

6.0 

26 

2.0 

8.0 

0 

0 

0 

0 

Aug . 9 

0 

0 

0 

0 

0 

0 

23 

0 

14 

0 

0 

0 

0 

Sep.  13 

0 

0 

0 

0 

0 

0 

1 

27 

0 

0 

0 

0 

0 

0 

I 
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HARDNESS  as  CaCO^ 

Calcium  (mg/1)  Table  12 


Date 

1975-76 

Highway  "0" 

Iowa  River  Upstream 

Coralville  Reservoir 

No.  2 

Iowa  River  Downstream 

University 

Water  Plant 

Top 

Mid-Depth 

Bottom 

Oct.  13 

144 

132 

124 

124 

124 

■m 

27 

164 

132 

132 

132 

124 

Nov.  10 

164 

128 

124 

128 

128 

128 

24 

176 

144 

152 

168 

164 

156 

Dec.  8 

192 

152 

144 

148 

156 

148 

22 

272 

164 

172 

192 

188 

164 

Jan.  5 

220 

140 

156 

176 

176 

180 

19 

252 

216 

232 

236 

236 

252 

Feb.  2 

294 

280 

290 

268 

246 

242 

16 

224 

262 

318 

312 

400 

416 

Mar.  1 

154 

122 

134 

184 

108 

132 

15 

144 

136 

130 

128 

132 

134 

30 

256 

294 

276 

282 

280 

294 

Apr.  12 

218 

222 

224 

212 

216 

206 

26 

142 

134 

132 

126 

128 

130 

May  3 

214 

270 

295 

276 

284 

260 

24 

286 

220 

276 

224 

208 

210 

June  14 

234 

266 

272 

244 

228 

188 

28 

228 

196 

180 

184 

164 

168 

July  12 

120 

180 

184 

184 

172 

164 

26 

100 

168 

76 

156 

196 

Aug.  9 

112 

196 

128 

124 

164 

23 

112 

120 

116 

112 

116 

Sep.  13 

148 

116 

120 

116 

116 

mm 

27 

192 

164 

156 

148 

140 

132 

iversity 
er  Plant 


Date 

1975-76 

Highway  "0" 

Iowa  River  Upstream 

Coralville  Reservoir 

No.  2 

r 

Top 

Mid-Depth 

1 

Bottom 

Apr.  26 

1 

7.7 

■■ 

7.8 

7.8 

May  3 

8.0 

mXm 

8.0 

8.0 

10 

8.6 

KM 

8.3 

8.3 

16 

8.1 

8.4 

8.3 

8.3 

24 

8.3 

8.3 

8.3 

8.2 

June  1 

7.7 

8.2 

8.3 

8.3 

8 

8.4 

8.5 

8.1 

8.0 

14 

8.0 

8.3 

8.3 

8.3 

21 

8.2 

8.0 

8.0 

7.9 

28 

8.3 

8.3 

8.1 

8.0 

July  5 

8.2 

8.4 

7.5 

7.5 

12 

8.7 

8.5 

8.1 

8.0 

21 

8.6 

8.3 

M 

7.9 

26 

8.4 

8.6 

7.6 

Aug . 9 

7.5 

7.4 

23 

7.5 

M 

mm 

7.3 

Sep.  13 

8.0 

8.1 

8.1 

7.9 

27 

8.0 

8.0 

8.0 

8.0 

Iowa  River  Downstream 

University 

Water  Plant 

7.8 

7.7 

8.0 

8.0 

8.3 

8.2 

8.4 

1 

8.4 

8.3 

8.3 

8.3 

8.3 

8.3 

8.3 

8.4 

8.4 

7.8 

7.8 

8.0 

8.0 

8.1 

8.3 

8.5 

8.5 

8.3 

8.1 

8.1 

8.1 

7.9 

8.0 

7.9 

8.1 

8.0 

8.3 

8.0 

8.1 

MMKIKia 


Date 

1975- 

•76 

Oct . 

13 

27 

Nov. 

10 

24 

Dec . 

8 

22 

Jan. 

5 

19 

Feb . 

2 

16 

Mar . 

1 

15 

30 

Apr. 

12 

26 

May 

3 

24 

June 

14 

28 

July 

12 

26 

Aug. 

9 

23 

Sep . 

13 

27 

Coralville  Reservoir 
No.  2 


0.37 

0.092 

0.06 

0.06 
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NITROGEN 

Airanonla  .is  N (mg/l) 


Table  16 


Coralvllle  Reservoir 
No.  2 


nj 

a> 

u 


Date 

1975-76 

n 

Highway  "0" 

Iowa  River  Upstream 

Coralv 

ille  Reser 
No.  2 

voir 

E 

nj 

a> 

a 

o 

H 

j:: 

ij 

a 

a 

1 

Ti 

•H 

S 

1 

i 

4-* 

0 

PQ 

•u 

CO 

o 

Q 

> 

•H 

CO 

5 

0 

M 

C 

J-»  CO 
•W  I-H 

CO  04 

> <u 

•H 

C CO 

Oct.  13 

0.09 

0.25 

0.31 

rai 

1.70 

0.62 

27 

0.05 

0.01 

0.11 

0.06 

0.58 

Nov.  10 

0.14 

0.12 

0.04 

0.06 

0.10 

0.17 

24 

0.12 

0.11 

0.05 

0.07 

0.14 

0.18 

Dec . 8 

3.85 

0.04 

0.08 

0.09 

0.07 

0.14 

22 

0.11 

0.06 

0.05 

0.04 

0.19 

0.60 

Jan.  5 

1.70 

1.30 

1.10 

1.30 

1.50 

0.80 

19 

2.26 

1.42 

2.04 

2.26 

1.80 

1.80 

Feb.  2 

2.46 

2.30 

2.09 

2.27 

2.27 

16 

7.00 

7.80 

7.50 

7.00 

8.00 

Mar.  1 

5.85 

5.66 

5.85 

6.86 

4.99 

5.21 

15 

4.11 

4.46 

4.43 

5.24 

4.11 

3.68 

30 

3.80 

4.50 

n 

4.60 

4.80 

5.20 

Apr.  12 

4.50 

4.80 

4.90 

5.10 

4.90 

26 

5.90 

5.60 

6.10 

5.80 

5.60 

6.30 

May  3 

6.6 

7,2 

2.7 

6.7 

8.0 

8.4 

24 

7.9 

6.6 

6.5 

6.8 

7.4 

6.2 

June  14 

8.0 

7.9 

8.0 

9.5 

7.9 

7.9 

28 

7.2 

7.2 

7.2 

7.2 

6.8 

7.6 

July  12 

2.7 

5.4 

5.2 

4.8 

6.5 

5.4 

26 

m 

Wm 

HI 

2.6 

2.4 

1.9 

Aug.  9 

0.32 

2.30 

2.60 

23 

0.36 

2.40 

1.20 

Sep.  13 

0.20 

mm 

0.10 

0.24 

0.13 

0.13 

27 

0,27 

0.13 

0.13 

0.19 

0.27 

0.19 
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20°C 


5-DAY , 

BIOCHEMICAL  OXYGEN  DEMAND 
(mg/ I) 


Table  18 


Date 

1975- 

•76 

Oct . 

13 

27 

Nov. 

10 

24 

Dec . 

8 

22 

Jan. 

5 

19 

Feb. 

2 

16 

Mar. 

1 

15 

30 

Apr. 

12 

26 

May 

3 

24 

June 

14 

28 

July 

12 

26 

Aug. 

9 

23 

Sep. 

13 

27 

TOTAL  COLIFORM  BACTERIA 
(Number  of  coliform  bacteria  per  100  ml) 


Coralville  Reservoir 
No.  2 


500 

300 

<1,000 

<100 


) 
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FECAL  COLIFORM  BACTERIA 

(Number  of  collform  bacteria  per  100  ml)  Table  21 


Date 

1975- 

-76 

Highway  "0" 

Iowa  River  Upstream 

Coralville  Reservoir 

No.  2 

Iowa  River  Downstream 

a 

o 

H 

s: 

u 

P. 

o 

Q 

•H 

e 

0 

u 

u 

0 

pa 

Oct . 

13 

400 

<10 

<10 

<10 

■1 

27 

260 

<10 

<10 

<10 

Nov. 

10 

200 

<100 

<100 

<100 

24 

<10 

<10 

<10 

<10 

10 

Dec . 

8 

600 

n 

70 

90 

60 

22 

70 

10 

10 

<10 

Jan. 

5 

90 

<10 

10 

10 

<10 

19 

120 

<10 

<10 

<10 

<10 

Feb . 

2 

20 

<10 

<10 

1 

<10 

<10 

16 

120 

60 

30 

20 

<10 

Mar. 

1 

530 

480 

1,050 

790 

450 

15 

4,800 

2,200 

3,000 

600 

30 

1,210 

150 

70 

90 

100 

Apr . 

12 

10 

10 

20 

30 

10 

26 

2,000 

2,100 

1,400 

2,000 

700 

May 

3 

<100 

<100 

300 

100 

<100 

24 

250 

60 

n 

50 

10 

June 

14 

22,300 

20 

10 

40 

28 

440 

30 

60 

250 

July 

12 

160 

<10 

<10 

10 

20 

26 

20 

<10 

<10 

10 

Aug. 

9 

90 

<10 

HuH 

10 

<10 

23 

50 

<10 

10 

30 

Sep. 

13 

140 

10 

<10 

360 

27 

150 

20 

10 

10 

— 

140 

>.  c 
ij  re 

•H  f-H 

m a, 

m w 
> 01 
•rt  U 


130 

170 

400 

90 


110 

20 

<10 

<10 


10 

140 

380 

100 


20 

410 

220 

40 


<10 

60 

280 

40 


170 
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TOTAL  PLANKTON  ORGANISMS 

(Organisms  per  ml)  Table  23 


Table  24 


SUMMARY  OF  SEDIMENT  ANALYSIS 
(Reported  as  yg/gm  dry  weight) 


February 

2,  1976 

Location 

Copper 

Chromium 

Lead 

Zinc 

Iowa  River  U/S  (Rd.  0) 

10.0 

16.0 

28.0 

41.6 

Coralville  Reservoir 

20.0 

26.0 

72.0 

80.0 

Iowa  River  D/S  (Hw  218) 

8.0 

12.0 

24.0 

22.8 

Iowa  River  D/S  (Water  Plant) 

10.0 

22.0 

112.0 

36.8 

May  10, 

1976 

Iowa  River  U/S  (Rd.  0) 

16.0 

20.0 

432.0 

70.0 

Coralville  Reservoir 

28.0 

34.0 

64.0 

102.0 

Iowa  River  D/S  (Hy  218) 

6.0 

8.0 

16.0 

12.0 

Iowa  River  D/S  (Water  Plant) 

10.0 

16.0 

52.0 

47.0 

July  26 

. 1976 

Iowa  River  (Rd.  0) 

20.0 

20.0 

40.0 

61.6 

Coralville  Reservoir 

26.0 

22.0 

60.0 

93.2 

Iowa  River  D/S  (Hy  218) 

26.0 

8.0 

16.0 

19.2 

Iowa  River  D/S  (Water  Plant) 

16.0 

14.0 

40.0 

37.6 

MONTHLY  MEAN  FLOWS  (In  cfs)  FOR  IOWA  RIVER  AT  MARENGO 
OCTOBER  1970  - SEPTEMBER  1976 


COMPARISON  OF  AVERAGE  MONTHLY  VALUES  FOR  SELECTED  PARAMETERS 
DURING  HIGH  (1973),  LOW  (1976)  AND  AVERAGE  (1971)  FLOW  WATER  YEARS 


Table  26  (continued) 
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Table  27 

COMPARISON  OF  AVERAGE  MONTHLY  CHEMICAL  AND  BIOLOGICAL  PARAMETERS 
IN  THE  IOWA  RIVER  ABOVE  (A)  AND  BELOW  (B)  THE  CORALVILLE  RESERVOIR 


esi  0.16  I 0.10  I 5.5  | 3.5  | 7,800  | 3.370  | 27,270  8,514 


UNITED  states  DEPAkTmENT  OF  THE  INTERIOR 


geological  survey  «(sou«CfS  o<v»s«ot 
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